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(54) Vehicle seat 

(57) A lower layer 10 formed by a non-permeable 
member, a permeable layer 1 1 formed by a permeable 
material which is adhesively secured to the upper sur- 
face of the lower layer 10, and an upper layer 12 
mounted on the upper surface of the permeable layer 1 1 
and having a permeable section 14 formed therein 
which provides a communication between the permea- 
ble layer 1 1 and an exterior are disposed toward a front 
surface of a vehicle seat 2. The vehicle seat 2 is pro- 
vided with an air inlet porl 15 through which an externa! 
air is introduced into the permeable layer 1 1 . A hose 20 
connects between the air inlet port 15 and an air dis- 
charge port 3A of an air conditioner 3. As the air condi- 
tioner 3 is operated to introduce part of the air which is 
delivered from the air discharge port 3A into the perme- 
able layer 11. the air flows in contact with part of the 
body of a user which is disposed in contact with the per- 
meable section 14. 
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Description 

BACKGROUND OF THE INV ENTION AND RELATED 

APT STATEMENT 

Field of the Invention 

The invention relates to a vehicle seat. 

Description of the Prior Art 

Recently, automobiles equipped with air condition- 
ers are generally popular. An air conditioner supplies a 
cold or warm air into a vehicle compartment through an 
air discharge port depending on the air temperature out- 
side the vehicle, thus maintaining an appropriate air 
temperature within the compartment. A seat disposed in 
the compartment including a seating area and a back 
rest comprises a resilient cushioning meter molded 
from urethane foam, for example, the surface of which is 
covered by a 6heet member such as formed of synthetic 
leather or cloth. Since an air conditioner mounted on the 
vehicle is powered from an engine, it takes a length of 
time from the start of operation of the conditioner until a 
suitable temperature is reached within the compart- 
ment, depending on the capacity of the conditioner, a 
temperature difference between the inside and the out- 
side of the vehicle, the dimension of the compartment, 
the number of occupying persons or the like. Accord- 
ingly if one gets on an automobile which is heated by 
solar radiation on a hot day in summer, discomfort may 
be experienced because of the heat accumulation to a 
high temperature of the seat itself which may be trans- 
ferred to his body or which may cause a sweating of part 
of the body which comes into contact with the seat. To 
accommodate for this, it has been the practice in sum- 
mer heretofore to place a cushion woven into a mesh- 
work from natural material such as palm or flax on the 
seat to provide an air layer between the body and the 
seat which absorbs or releases moisture. Also known in 
the art is a concatenation of a multiplicity of heat 
absorbing spheres into a surface, which is placed on the 
seat. On the other hand, in winter, a warming cushion is 
laid on the seat to remove any discomfort that may 
result from bodily heat being lost by the cold seat. It is 
also known to provide a heater in the compartment in 
order to warm the seat or seats by the heal from the 
heater. 

However, if such weaving or matting is placed on 
the seat, it takes a length of time until a suitable temper- 
ature is reached since the air conditioner has started to 
operate. The length of time increases for greater differ- 
ence between the intended temperature and the outside 
air temperature because there is a limit on the capacity 
of the air conditioner. Thus, there remains a problem 
that one is forced to endure in the compartment while all 
windows are closed until the suitable temperature is 
reached. It is also noted in automobiles in which an air 



discharge pori from an air conditioner is frequently 
located on a front seat, a temperature difference is 
caused between front and rear seats, presenting a 
problem that the temperature may be comfortable to a 
f passenger sitting on one of these seats while it may be 
unsatisfactory or excessive to another passenger sitting 
on the other seat. In addition, it is possible as in summer 
that if the compartment air is cooled by the air condi- 
tioner to maintain a suitable temperature during the run- 
to ning of an automobile, the bodily heat is accumulated in 
the seat Itself to cause a discomfort. Finally, there is a 
problem that it is difficult to choose a suitable tempera- 
ture as the number of passengers increases because 
the sensation to hotness or coldness varies from person 
15 to person, if a heater is assembled into the seat, its use 
is limited to winter season. The provision of a heater for 
each seat causes a cost increase. 

riD^ frr fl^p gllMMAR Y OF THE INVENTION 

Therefore. K is en object of the invention to provide 
a vehicle seat which is capable of providing a comforta- 
ble seated condition immediately upon initiation of oper- 
ation of an air conditioner without being influenced by 
2S an air temperature within a compartment or the location 
of the seat while accommodating for a difference in the 
sensation to hotness and coldness of individual user, 
and which can be manufactured inexpensively with a 
simple construction and which allows a reduction in the 
ao operating cost. 

Such object is accomplished by providing a vehicle 
seat for use with a vehicle equipped with an air dis- 
charging mechanism, comprising a lower layer formed 
by a non-permeable member, a permeable layer 
35 mounted on top of the lower layer and formed by an air 
channel member having a clearance formed therein 
through which an air can flow, and an upper layer 
mounted to cover the upper surface of the permeable 
layer and including a permeable section which allows a 
40 communication between the permeable layer and an 
exterior, the lower layer, the permeable layer and the 
upper layer being disposed toward the front surface of 
the seat, and an introduction passage for providing a 
. connection between the permeable layer and an air dis- 
45 charging port of the air discharging mechanism for intro- 
ducing part of the air which is delivered from the air 
discharging mechanism into the permeable layer. 

In accordance with the invention, when a user sits 
on the seat and an air at a given temperature is intro- 
so duced into the permeable layer from the air discharging 
mechanism through the introduction passage, an air 
channel is formed in the permeable layer which is held 
sandwiched between the permeable section contacted 
by the user and the lower layer, and the air which 
55 worked is externally displaced from the permeable sec- 
tion which is out of the contact with the user. Accord- 
ingly, in the permeable section which is contacted by the 
user, the introduced air at a given temperature flows in 
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dired contact with body of the user, thus cooling or 
warning the body of the user in accordance with the 
temperature of the introduced air. 

The above object is also accomplished by providing 
a vehicle seat for use with a vehicle ecjuipped with an air s 
discharging mechanism, comprising a lower layer 
formed by a non-permeable member, a permeable layer 
mounted on the upper surface of the lower layer and 
formed by an air channel member having a clearance 
formed therein through which an air can flow, and an 10 
upper layer formed by a non-permeable member which 
is mounted to cover the upper surface of the permeable 
layer and which is formed with a clearance at a given 
location which provides a communication between the 
permeable layer and an exterior, the lower layer, the is 
permeable layer and the upper layer being disposed 
toward a front surface of the seat and an introduction 
passage providing a connection between an air dis- 
charging port of the air discharging mechanism and the 
permeable layer for introducing part of thB air which is so 
delivered from the air discharging mechanism into the 
permeable layer. 

In accordance with the invention, as a user sits on 
the seat and an air at a given temperature Is introduced 
into the permeable layer from the air discharging medi- 2S 
anism through the introduction passage, an air channel 
is formed within the permeable layer which is held sand- 
wiched between the lower layer and the non-permeable 
member of the upper layer, allowing the introduced air to 
flow within the permeable layer in contact with the non- 30 
permeable member of the upper layer while the air 
which worked is externally displaced through the pas- 
sage. Accordingly, the body of the user can be cooled or 
warmed through the contacting surface of the upper 
layer in accordance with the temperature of the intro- 
duced air. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view, partly broken away, of a 
vehicle seat according to a first embodiment Of the 
invention; 

Fig. 2 is a longitudinal section of the vehicle seat 
shown in Fig. 1 ; 

Fig. 3 is an illustration of the back rest of the vehicle 
seat shown in Fig. 1 when it is turned over; 
Fig. 4 is an illustration of a ventilating structure of 
the vehicle seat shown in Fig. 1 ; 
Fig. 5 is an illustration of a vehicle seat according to 
a second embodiment of the invention; 
Fig. 6 is an illustration ol a vehicle seat according to 
a third embodiment of the invention; 
Fig. 7 is an illustration of a vehicle seat according to 
a fourth embodiment of the invention; 
Fig. 8 is an illustration, partly broken away, of a 
vehicle seat according to a fifth embodiment of the 
invention; 

Fig. 9 is a perspective view of a vehicle seat accord- 



ing to a sixth embodiment of the invention.; 
Fig. 10 is a perspective view, partly broken away, ol 
an internal structure of the vehicle seal shown in 
Fig. 9; 

Rg. 11 is an illustration of a connector and a con- 
nector receiver used in the vehicle seat shown Fig. 
9; 

Fig. 12 is a perspective view of a plug member used 
in the vehicle seat of Fig. 9; 
Fig. 13 is a longitudinal section of the connector 
and the connector receiver of the vehicle seat 
shown in Fig.9 when they are connected together; 
Fig. 14 is a schematic illustration of the structure of 
the vehicle seat shown in Fig. 9; 
Rg. 15 is a longitudinal section taken along the line 

XV- XV shown in Fig. 13; 

Fig. 16 is a longitudinal section taken along the line 

XVI- XVI shown in Fig. 13; 

Fig. 1 7 is a perspective view of an adapter used in 
the vehicle seat shown in Fig. 9; 
Rg. 18 is an illustration of the user sitting on the 
vehicle seat shown in Fig. 9; and 
Rg. 19 is an illustration of a vehicle seat according 
to a seventh embodiment of the invention. 

DETAILED P F? CR1PTtoN OF THE PREFFERRED. 
EMBODIMENTS 

The invention will now be described with reference 
to the several embodiments shown in the drawings. As 
shown in Rg. 1, a vehicle seat 2 according to a first 
embodiment of the invention is used in an automobile 
which is equipped an air conditioner (air discharging 
mechanism) 3. The vehicle seat 2 includes a seat pad 6 
which is mounted on a seat cushion frame 4 and a seat 
pad 7 for a back rest which is mounted on a Beat back 
frame 5. 

Referring to Fig. 1 , the vehicle seat 2 comprises a 
lower layer 10 formed by a sheet-like member (non-per- 
meable member) such as formed from vinyl chloride, 
leather or the like, a permeable layer 1 1 mounted on top 
of the lower layer 10 and formed by a cushion member 
(air channel member) having a clearance formed 
therein through which an air can flow, and an upper 
45 layer 1 2 mounted on the upper surface of the permeable 
layer 1 1 and including a non-permeable section 13 and 
a permeable section Id disposed at given locations 
thereon, it being understood that the lower layer 10, the 
permeable layer 1 1 and the upper layer 12 are formed in 
so integrally continuous manner and disposed toward the 
front surface of the vehicle 2 (see Fig. 4). The permea- 
ble section 14 in the upper Iayer12 is formed by a per- 
meable textile fabric or meshy cloth and is disposed 
substantially in conformity to locations C1 (thigh and 
55 buttocks) and C2 (back) (see Rg. 3) which are con- 
tacted by a user as he sits on the seat. In the present 
embodiment, the permeable section 14 is disposed in a 
range narrower than the contacted locations CI . C2. 
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(The permeable section 14 is shown hatched in Figs. 1 
and 3.) The non-permeable section 13 is tormed by a 
sheet-like member having a heat insulating capability 
and is disposed at the location corresponding to the 
waste as a user sits on the seat, namely, over a given 
length across the seat pad 6 and the bade rest 7 of the 
vehicle seat. The combination of the layers 10, 11 and 
12 defines a ventilating structure on the front surface of 
the vehicle seat. The cushion member 11 exhibits a 
resilience and has a given thickness, and is formed by 
weaving a plastic mono-filament yarn in the manner of a 
pile yarn on a double pile loom into a honeycomb struc- 
ture. 

As shown in Fig. 2, an air inlet port 1 5 which is used 
to introduce the air into the permeable layer 11 is 
formed in the ventilating structure 10, 1 1, 12 at a loca- 
tion corresponding to the rear end of the seating pad 6 
and the bottom of the back rest 7. A hose (Introduction 
passage) 20, which is used to introduce part of an air at 
a given temperature which is delivered from an air con- 
ditioner 3 by providing a communication between the 
permeable layer 11 and an air discharge port 3 A of the 
air conditioner 3, is connected to the air inlet port 15. 
The hose 20 is molded from synthetic resin into ihe con- 
figuration of bellows so as to be flexible and extensi- 
Ue/shrinkable. As shown in Fig. 1. an adapter 21 
attached to the inlet end is connected to the air dis- 
charge port 3A of the air conditioner 3 while a connector 
22 attached to the outlet end is connected to the air inlet 
port 15. An air regulating valve 23 is connected in the 
hose 20 for adjustably throttling the internal air passage 
and for interrupting the air passage and releasing the air 
to the exterior. Accordingly, an air at a given tempera- 
ture (cold or warm air) which is delivered from the air 
discharge port 3A of the air conditioner 3 is fed into the 
permeable layer 1 1 while its flow rate is adjusted by the 
air regulating valve 23. The adapter 21 comprises a 
foam molded product from foamed styrol or an elasti- 
cally deformable molded product from urethane or the 
like which is molded in conformity to the configuration of 
the air discharge port 3A, or may comprise a joint mem- 
ber. 

Along the ouler edge of the permeable layer 1 1 , a 
clearance 11 A is formed at the front end of the seating 
pad 6 while a clearance 1 1B is formed at the upper end 
of the back rest 7. These clearances 11 A, 11B cannot 
be contacted or blocked by a user when he sits on the 
vehicle seat 2, providing a communication between the 
interior and the exterior of the permeable layer 1 1 . It will 
be noted that these clearances 1 1 A, 1 1 B are located to 
be most distant from the air inlet port 15. Accordingly, 
when the air is introduced into the permeable layer 1 1 
from the exterior and the entire surface of the permea- 
ble section 14 of the upper layer 12 is blocked, the intro- 
duced air can find its way lo the outside through the 
clearances 11 A. 11B. 

The operation of the vehicle seat 2 will now be 
described. Referring to Fig. 3. the hose 20 is used to 



connect the air inlet port 15 and the air discharge port 
3A of the air conditioner 3. When a user sits on the vehi- 
cle seat 2 and the engine is started to operate the air 
conditioner 3, an air at a given temperature (cold or 

5 warm air) from the discharge port 3 A is introduced into 
the permeable layer 1 1 through the hose 20. As shown 
in Fig. 2. the air introduced into the permeable layer 11 
passes through a clearance defined within the cushion 
member 1 1 held sandwiched between the non-permea- 

io ble section 1 3 and the lower layer 1 0, and branches into 
the both portions thereof which are disposed toward the 
seating pad 6 and the back rest 7. In an area of the 
respective permeable sections 14 which is contacted by 
the user, an air channel is formed within the cushion 

75 member 1 1 held sandwiched between such contacted 
area and the lower layer 10, whereby the introduced air 
flows in contact with the part of the body (thigh, but- 
tocks, and back) in areas of contact with the seating pad 

6 and the back rest 7 to be displaced externally through 
20 the clearances 1 1 A. 1 1 B. In this manner, it is possible to 

cool or warn part of the body (thigh, buttocks and hack) 
Immediately upon operating the air conditioner 3, thus 
achieving a comfortable seated condition at the same 
time as the air at a given temperature is introduced. 

25 Thus, the body can be cooled down when a cold air is 
introduced from the air conditioner 3 in hot season while 
the body can be warmed when a warm air Is introduced 
in cold season. Because the introduced air at a given 
temperature flows in direct contact with the body of the 

30 user in permeable sections 14 which are contacted by 
the user, there can be no sweating or no transfer of the 
heat from the seat to the user, again achieving a com- 
fortable seated condition. Because the air regulating 
vatve 23 is provided in the hose 20, the flow rate of the 

3S introduced air can be adjusted, thus controlling the com- 
fortableness in accordance with the sensation of the 
user to hotness and coldness. Since the air introduced 
at a given temperature is brought into direct contact with 
the body of the user, there is no need to provide a large 

40 temperature differential of the air temperature with 
respect to the bodily temperature. As compared with a 
conventional practice in which the temperature within 
the compartment is raised and roared to secure the 
comfortableness through an adjustment of the tempera- 

45 ture in the compartment, the operating cost can be 
reduced. In particular, during the running of the automo- 
bile, the power dissipation of the air conditioner, and 
hence the fuel cost can be reduced. The provision of the 
non-permeable section 13 having a heat insulating 

so capability between the seating pad 6 and the back rest 

7 avoids an adverse influence of the air temperature 
upon the waste of the user. 

Referring to Figs. 5 to 7, vehicle seats 32, 42 and 4fl 
according to a second, a third, and a fourth embodiment 
ss of the invention will be described. It is to be noted that 
parts corresponding to those shown in the first embodi- 
ment are designated like reference numerals and char- 
acters as used before. In the vehicle seat 32 according 
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to the second embodiment shewn in Fig. 5. the perme- 
able cushion member 1 1 disposed between the upper 
layer 12 and the lower layer 1 0 is replaced by a non-per- 
meable cushion member (filler member) 33 substan- 
tially al the center of the non-perme^le section 13 to s 
define a non-permeable layer* and communication 
paths 34. 35 are formed on the opposite lateral sides of 
the non-permeable layer 33 for providing a communica- 
tion between (he permeable layer disposed toward the 
seating pad 6 and the permeable layer 11 disposed ro 
toward the back rest 7. On the back side and at loca- 
tions opposite to the communication paths 34, 35, air 
inlet ports 15A, 15B are provided for connection with 
branched connector 22A of the hose 20. Accordingly, 
there is no air flow through the non-permeable layer 33 1 e 
of the vehicle seat 32. allowing an adverse influence of 
the temperature of the introduced air upon the waste to 
be more completely eliminated as compared with the 
vehicle seat 2 according to the first embodiment In 
which the non-permeable section is defined by a sheet zo 
member having a heat insulating capability. In the vehi- 
cle seat 42 according to the third embodiment shown in 
Fig. 6, an air inlet port 15C is disposed forwardly of the 
seating pad 6 of the seat 42, and a non-permeable sec- 
tion 43 is formed in the upper layer 1 2 adjacent to the air 25 
inlet port 1SC f thus forming a passage to the permea- 
ble-section 14. In the vehide seat 48 according to the 
fourth embodiment of the invention, an air inlet port 45 
is disposed on one of the lateral sides of the fold 
between the seating pad of the back rest 7 of the seat 30 
48 for connection with the hose 20. in contradistinction 
to the vehicle seat 42 according to the third embodiment 
in which the air inlet port 15C connected with the hose 
20 is disposed forwardy of the seating pad 6. 

Fig, 8 shows a vehicle seat 52 according to a fifth as 
embodiment of the invention. A lower layer 10 formed by 
a non-permeable sheet-like member such as formed 
from vinyl chloride, leather or the like, a permeable layer 
1 1 mounted on top of the lower layer 10 and lormed by 
a permeable cushion member having pores formed *o 
therein through which an air can flow, and an upper 
layer 64 mounted to cover the upper surface of the per- 
meable layer 11 and formed by a pair of sheet-like non- 
permeable members 62 and also including clearances 
63A, 63B, which provide a communication between the 4$ 
permeable layer 1 1 and the exterior, formed at given 
locations around its outer edge, are formed in an inte- 
grally continuous manner and disposed toward the front 
surface of the seat 52. A non-permeable heat insulator 
65, formed by a sheet-like member having a heat insu- so 
lating capability, is disposed between a seating pad 56 
and a back rest 57 of the seat 52. It will be Been that the 
respective layers 10, 11 and 64 constitute together a 
ventilating structure on the front surface of the seat 52. 
The back surface of the vehicle seat 52 is connected 55 
with a hose 20 communicating with the ventilating struc- 
ture 10, 1 1 , 64 and introducing an air at a given temper- 
ature from the air conditioner 3 into the permeable layer 



M *d«*i"US9 "ON 



1 1 . As a result of the described construction of the vehi- 
cle seat 52. when a user sits on the seat 52 and an air 
at a given temperature is introduced into the permeable 
layer 1 1 through the hose 20, the air flows in branched 
manner toward the seating pad 56 and the back rest 57, 
defining an air channel within the permeable layer 1 1 
which is held sandwiched between the upper layer 64 
and the lower layer 10 while the air which worked is 
externally displaced through paths 63A. 63B. Since the 
introduced air at the given temperature flows in contact 
with the rear surface of the non-permeable members 62 
which are in contact with the user, the body of the user 
can be cooled or warmed in accordance with the tem- 
perature of the introduced air. Since a direct contact of 
the Introduced air with the user is avoided, the air which 
is strongly cooled or warmed can be introduced without 
causing a discomfort since the air temperature is tem- 
pered when being conveyed to the user, thus achieving 
a comfortable seated condition. 

tt is to be noted that while the permeable section 1 4 
is formed in a range which is narrower than contacted 
locations C1 . C2 (see Fig. 3) when a user is seated 
upon the seat, it should be understood that the permea- 
ble section may be formed substantially in conformity to 
the contacted locations CI, C2 or in a range slightly 
greater than such contacted locations, allowing the air 
which is introduced from the non-contacted permeable 
section 14 to be vented externally. In this instance, it is 
unnecessary to provide the clearances 1 1 A, 1 1 B. While 
the embodiments have been described as the invention 
is applied to a vehicle such as an automobile, it should 
be understood that the invention is not limited thereto, 
but is equally applicable to other vehicles such as air- 
crafts or marine vessels. In addition, while in the above 
description of the embodiments, the vehicle seat is con- 
nected with an air conditioner to introduce a cold or a 
warm air into the seat, it should be understood that the 
invention is ndt limited thereto, but that it is only neces- 
sary that the.air sheet be connected to an external air 
discharging mechanism such as a blower or drier, for 
example, for introducing an air at a normal temperature 
or a dry air to improve the comfortableness. While in the 
described embodiments, the hose is connected to each 
seat, the hose may be branched to connect with a plu- 
rality of seats. The provision of the air regulating valve 
13 can be dispensed with if the flow rate from the air 
conditioner 3 is adjusted. In addition, part of the hose 20 
may be assembled into the vehicle seat 2, thus reducing 
the exposed appearance of the hose 20. 

Wrth the vehicle seat according to the first embodi- 
ment of the invention, the body of the user can be 
cooled or warmed immediately upon introducing the air 
at a given temperature into the seat from air discharge 
mechanism, thus providing a comfortable seated condi- 
tion at the same time as the air is introduced. Since the 
ventilating structure is provided for each seat, a comfort- 
able seated condition can be assured for each individual 
user without being influenced by the temperature within 
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the compartment or the location of the seat Since the 
air from the air discharge mechanism is allowed to con- 
tact part of the body of the user directly, the temperature 
of the introduced air can be controlled in accordance 
with a temperature differential relative to the bodily tern- < 
perature, thus suppressing an operating cost as com- 
pared with a conventional practice in which the 
temperature of the air within the compartment is 
adjusted by means of the air conditioner. In addition, the 
vehicle seat can be manufactured intensively with a 
simple construction. Because the ventilating structure is 
provided inside the seat, the free space within the com- 
partment can be increased to enhance the comfortabil- 
ity as compared with the provision of the air cushion on 
the seat as is conventional. 

With the vehicle seat according to the fifth embodi- 
ment of the invention, when the air from the air dis- 
charge mechanism is introduced Into the ventilating 
structure of the seat, the body of the user can be cooled 
or warmed through the non-permeable member inter- 
posed. Accordingly if a strongly cold or warmed air is 
introduced into the seat, the air cannot contact the user 
directly, assuring a comfortable condition. 

A vehicle seat assembly no according to a sixth 
embodiment of the invention will now be described. The 
vehicle seat assembly is used on an automobile 
equipped with an external air discharge mechanism, not 
shown, such as an air conditioner, a blower, a heater or 
the like, for example. Referring to Fig. 9. the vehicle seat 
assembly 110 comprises a seat 109, and an introduc- 
tion hose assembly 112 which connects the seat 109 
with an external air discharging mechanism. Referring 
to Fig. 10. the seat 109 includes a seating pad 106 
mounted on a seat cushion frame 104 and a seal pad 
107 mounted on a seat back frame 105 to provide a 
back rest. 

Referring to Figs. 10 and 14. the seat 109 com- 
prises a lower layer 121 formed by a non-permeable 
sheet-like member such as termed from vinyl chloride, 
leather or the like, a permeable layer 122 mounted on 
top of the lower layer 121 and formed by a cushion 
member having pores formed therein through which an 
air can flow, and an upper layer 125 mounted on the 
upper surface of the permeable layer 122 and having a 
non-permeable section 1 23 and a permeable section 
124 termed at given locations thereon, these layers 
being termed in an integrally continuous manner. The 
cushion member 122 is a resilient, foldable and flexible 
cushion member having a given thickness, and is pro- 
vided by weaving a plastic mono-filament yarn in the 
manner of a pile yarn on the double pile loom Into a hon- 
eycomb structure as shown in Fig, 14. Clearances 
125A. 125B are formed in the upper layer at the front 
end of the seating pad and at the upper end of the back 
rest, respectively, and these clearances cannot be con- 
tacted or blocked by the user when he sits on the seat 
109, thus maintaining a communication between the 
interior and the exterior of the permeable layer 1 22. The 



permeable section 124 of the upper layer 125 is formed 
by a permeable textile fabric or a meshy cloth, and is 
termed substantially in conformity to the locations CI 
(thigh, bunocks) and C2 (back) which are contacted 
when a user sits on the seat In the present embodi- 
ment, the permeable section 124 is termed in a range 
slightly narrower than the contacted locations CI, C2. 
(The permeable section 1 24 is shown hatched in Fig. 9.) 
The non-permeable section 123 is formed by a heat 

a insulating sheet-like member, and is formed to a given 
length along the fold between the seating pad and the 
back rest of the seat 109 so as to correspond to the 
waste of the user when he sits on the seat. 

Referring to Fig. 9. the introduction hose assembly 

re 112 comprises a flexible and extensible/shrinkable hose 
130 which is molded from a synthetic resin into the con- 
figuration of the bellows, an adapter 131 attached to an 
inlet end of the hose 130 and connected to an air dis- 
charge mechanism so as to cover an air discharge port 

20 thereof, and a connector 132 attached to an outlet end 
of the hose 130. The seat 109 is provided with air inlet 
ports disposed on the opposite lateral sides of the fold 
P1 between the seating pad and the back rest, and con- 
nector receivers 133 A, 133B are mounted on these air 

25 inlet ports. As 6hown in Fig. 1 1 , the connector 1 32 of the 
introduction hose assembly 112 is fitted Into one of the 
connector receivers 133A. 133B lor purpose of connec- 
tion. 

Referring to Figs. 11. 13 and 14, each of the con- 
30 nector receivers 133 A, 133B includes a sleeve of a 
reduced diameter 139 having a pair of elongate slots 
13d, 135 formed at given circumferential positions 
which depend on an angle of inclination between the 
seating pad and the back rest, which slots open into the 
35 cushion member 122 disposed toward the seating pad 
(indicated by an arrow A shown in Figs. 11. 14 and 15) 
and into the cushion member 122 disposed toward the 
back rest of the seat 109 (see arrow B shown in Figs 
11.14 and 15). Referring to Fig. 16, each of the connec- 
ao lor receivers 133A, 133B includes a sleeve of an 
increased diameter 136 which continues from the outer 
periphery of the sleeve 139 and having engaging 
grooves 137 (137A. 137B, 137C) formed at given cir- 
cumferential positions around its inner periphery. 
45 Toward its opening, each of the connector receivers 
133 A, 133B is termed with a reference indicator 138 
which represents a rotational position of the connector 
132 relative to either connector receiver 133A, 133B. 
Referring to Figs. 1 1 , 13. 15 and 16, the connector 
so 132 comprises a split sleeve 140 which is slidable and 
rotatable when fitted into the sleeve 139, a slecve-like 
portion 142 which is formed in a manner corresponding 
to the sleeve 136 of an increasing diameter of either 
connector receiver 133 A, 133B and having a detent 
ss pawl 141 which is resiliency engaged in one of the 
engaging grooves 137, and a larger diameter portion 
143 formed on the side of the steeve-like portion 142 
disposed toward the hose 130 and which is brought into 
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abutment against the indicator 138 on either connector 
receiver 133A, 133B. The larger diameter portion 143 is 
roiatably connected to a connection sleeve 130 A which 
is attached to the hose 130. When the connector 132 is 
inserted into either connector receivej 133 A, 133B and 
turned, the split sleeve 140 blocks either one of the 
elongate slots 134. 135 or open both of them depending 
on the rotational position, thus selectively guiding the air 
at a given temperature which is introduced through the 
introduction hose assembly 1 1 2 from an external air dis- 
charge mechanism, not shown, such as an air condi- 
tioner, a blower, a heater or the like, into at least one ot 
the cushion members 122 of the seat 109 which are dis- 
posed toward the seating pad and the back rest. 

Referring to Rg. 11, the sleeve-like portion 142 is 
formed with an L-shaped cut-in groove around the 
detent pawt 141 , thus causing the detent pawl 141 to be 
elasticity displaced in q radial direction. When the con- 
nector 132 is inserted into on© of the connector receiv- 
ers 133A. 133B and Is then turned, the detent pawl 141 
fits in one of the engaging grooves 137 formed around 
the inner periphery of the sleeve 136 of an Increase 
diameter of the corresponding connector receiver 133 A, 
133B, preventing a further rotation of the connector 132 
and also serving to prevent the latter from being with- 
drawn. Referring to Figs. 1 1 , 1 5 and 1 6. the larger diam- 
eter portion 143 of the connector 132 is provided w'rth 
indicators 144A. 144B, 144C representing given circum- 
ferential positions of the connector 132. (Indicator 144 A 
represents the introduction of the air toward the seating 
pad of the seat 109; indicator 144B represents the intro- 
duction of the air toward the back rest; and indicator 
144C represents the introduction of the air toward both 
the seating pad and the back rest.) When the connector 
132 is inserted into one of the connector receivers 
133A, 133B and is then turned and a desired one of the 
indicators 144A, 144B, 144C is brought into alignment 
with the indicator 138, the split sleeve 140 opens or 
blocks a given one or ones of the elongate slots 134, 
135 depending on the rotational position. The detent 
pawl 141 fits in one of the engaging grooves 137 A, 
137B, 137C which corresponds to one of the indicators 
144A, 144B, 144C. thus blocking further rotation of the 
connector 132 and preventing the connector 132 from 
being withdrawn from either connector receiver 133 A, 
133B. 

Referring to Fig. 12. a cylindrical plug member 150 
is inserted into either connector receiver 133A, 133B to 
interrupt a communication between the inside and the 
outside of the seat 109. The plug member ISO com- 
prises a sleeve of a reduced diameter 151 which is 
inserted into one of the connector receivers 133A, 133B 
to block elongate slots 134, 135 and also carrying a pro- 
jection 1 53 which can fit in one of the engaging grooves 
137, and a sleeve of an increased diameter 1 52 formed 
on the outside of the sleeve 151 and which is adapted to 
be brought into abutment against the indicator 138. 
When the connector 132 of the introduction hose 



assembly 112 is connected with one of the connector 
receivers 133A. 133B in the seat 109. the plug member 
150 is mounted in the other of the connector receivers 
133 A, 133B for a balanced guidance of the introduced 
; air in a desired flow direction while preventing a leakage 
of the introduced air in the permeeble layer 122 from the 
other connector receiver. 

Referring to Fig. 17, the adapter 131 comprises a 
base 160 connected with the hose 130 and having an 
to enlarging air inlet port 161, and a plurality of applied 
pieces 162A, 162B, 162C, 1620 mounted in a rockable 
manner along the air inlet port 161 to cover an air dis- 
charge port of an external air discharge mechanism, not 
shown. It will be seen that an adhesive material 163 is 
15 applied to the inside of each of the applied pieces 1 62A- 
1 62D so as to surround the air discharge port in accord- 
ance with the configuration and size of the air discharge 
port. It is to be noted that the applied pieces 1 62 A-1 62 D 
are designed to allow the air to be efficiently to be 
20 received by the Introduction hose assembly 1 12 if they 
do not completely cover the air discharge port of an air 
conditioner which is mounted on the vehicle as the 
adapter 131 is connected to the air conditioner, or in the 
presence of any slight clearances therebetween. 
25 The operation of the vehicle seat according to the 
sixth embodiment will now be described. Referring to 
Fig. 18, when a user aits on the seat 109 disposed 
within the compartment of an automobile equipped with 
an external air discharge mechanism, not shown, the 
30 connector 132 of the introduction hose assembly 1 12 is 
connected to one of the connector receivers 133 A, 
133B in the seat 109 while the plug member 150 is 
mounted in the other connector receiver. The applied 
pieces 162A. 162B, 162C, 162D of the adapter 131 are 
3S applied in surrounding relationship with one of air dis- 
charge ports of an external air discharge mechanism, 
tor example, an air conditioner, not shown, thus cover- 
ing the selected one of the air discharge ports. 

The user then turns the larger diameter portion 143 
do of the connector 132 to bring a desired one of the indi- 
cators 1 44A, 1 44B, 1 4«C into alignment with the indica- 
tor 136 on the corresponding connector receiver 133 a 
or 133B. For example, when the indicator i*aa is 
brought into alignment with the indicator 138, the split 
4$ sleeve 140 opens the elongate slot 134 and blocks the 
elongate 135, and at this position of the sleeve, the 
detent pawl 141 fits in the engaging groove 137 A, thus 
locking the connector 132 with respect to the corre- 
sponding connector receiver 133 A or 133B. The engine 
so is then started to operate the external air discharge 
mechanism, not shown, whereupon an air at a given 
temperature (a cold or warm air) from the air discharge 
port of the air conditioner is introduced into one of the 
permeable layers 122 which is disposed toward the 
55 seating pad of the seat 109 through the introduction 
hose assembly 112. When the indicator 14*6 is brought 
into alignment with the indicator 138. the split sleeve 
140 opens the elongate slot 135 and blocks the elon- 
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gate slot 134, and the detent pawl 141 fits in the engag- 
ing groove 137B. Accordingly the air is introduced into 
the permeable layer which is disposed toward the back 
rest. When the indicator 1*4C is brought into alignment 
with the indicator 138, the split sleeve 140 opens the 
both elongate slots 134, 135, whereby the air is intro- 
duced into (he permeable layer 122 disposed toward 
both the seating pad and the back rest. 

The air which is introduced into the permeable layer 
122 of the seat 109 through the introduction hose 
assembly 1 1 2 passes through the interior of at least one 
of the cushion members 122 which are disposed toward 
the seating pad or the back rest of the seat 109, and the 
air which flows into the permeable section 124 contacts 
part of the body (either back or the thigh, and buttocks) 
while tine air which worked is displaced through dis- 
charge sections 125A, 125B. In this manner, the con- 
nector 132 can be brought to a desired rotational 
position, thus controlling the direction of flow of the air 
which passes through the permeable layer 122 of the 
seat 109. It is also possible to turn the connector 132 in 
a manner to prevent the engagement of the detent pawl 
141 with one of the engaging grooves 137 so that the 
indicator 138 is positioned intermediate the indicators 
144 A, 144B, 144C, thus adjusting the area of opening 
presented by the elongate slots 134, 135 to control the 
flow rate ot the air which is introduced into the permea- 
ble layer 122 of the seat 109. Since the applied pieces 
162A-162D of the adapter 131 are applied around the 
air discharge port to cover it, the adapter 131 of the 
introduction hose assembly 1 1 2 can accommodate for a 
variety of air discharge ports without being influenced 
by the configuration or size of such air discharge port. In 
this manner, with the vehicle seat according to the 
present embodiment, the direction of flow of the air 
which is introduced into the permeable layer of the seat 
can be freely changed with a simple construction, a fine 
adjustment of the flow rate of the air is permitted, and an 
accommodation for a variety of configurations of the air 
discharge port is achieved. 

Fig. 19 shows a vehicle seat 209 according to a 
seventh embodiment of the invention. In the seat 209, 
the permeable cushion member 122 which is inter- 
posed between the upper layer 125 and the lower layer 
121 is replaced by a non-permeable cushion member 
243 to define a non-permeable layer substantially at the 
center of the non-permeable section 123 in the upper 
layer 125. Permeable cushion members 122 are dis- 
posed between the upper and the lower layer 121, 125 
on the opposite sides of the non-permeable layer 243, 
thus forming communication paths 244., 245 which pro- 
vide a communication between the permeable layer 
1 22A disposed toward the seating pad and the permea- 
ble layer 122B disposed toward the back rest. Accord- 
ingly, an adverse influence of the temperature of the 
introduced air upon the waste can be completely elimi- 
nated when the air is introduced into the seat 209. 
In the sixth and the seventh embodiment, three 



engaging grooves are formed at a given circumferential 
spacing in the connector receiver, but it should be 
understood that the invention is not limited thereto, but 
that a number of engaging grooves may be provided cir- 

5 cumferentially to define the circumferential position of 
the split sleeve 140 more finely to enable rt to be locked 
for each choice of the area of opening provided by the 
elongate slots 134, 135. While the permeable section 
1 24 is provided on the surface of the permeable cushion 

w member 122, the invention is not limited thereto. 
Instead, the entire front surface of the cushion member 
1 22 may be formed by non-permeable thin sheet to pre- 
vent a direct contact of the air with the body of the user 
while allowing the air temperature to be transmitted to 

75 the body through the sheet. In this instance, a highly 
heat insulating non-permeable member may be pro- 
vided in a region surrounding the waste. Where the 
external air discharge mechanism such as an air condi- 
tioner is not used, it will be obvious that the introduction 

20 hose assembly 112 need not be provided. In addition, 
the introduction passage may be provided below the 
floor of the vehicle and connected to the seat through an 
opening formed in the floor in this instance, the hose 
does not appear above the floor, thus preventing any 

2$ interference with the user. In the described embodi- 
ment?! the connector is fitted to the connector receiver 
and is then turned, but the invention is not limited 
thereto, but the air control can also be achieved by an 
axial displacement between the connector and the con- 
so nector receiver. 

It Will be seen that with the vehicle seat according to 
the sixth embodiment of the invention, the direction of 
flow of the air which is introduced into the permeable 
layer can be freely changed with a simple construction. 

35 and the flow rate of the air which is introduced into the 
permeable layer can be adjusted, thus improving the 
comfortability. Since the air channel is previously 
assembled into the seat, a mere connection of the intro- 
duction passage allows an external air supply to be uti- 

40 lized, thus improving the convenience. In addition, an 
accommodation for a variety of differing types of exter- 
nal air discharge ports is provided, thus enhancing the 
universal applicability of the introduction hose, permit- 
ting a reduction in the manufacturing cost. 

45 

Claims 

1 . A vehicle seat for a vehicle equipped with an air dis- 
charge mechanism, comprising a lower layer 

so formed by a non-permeable member, an permeable 
layer mounted on top of the lower layer and formed 
by an air channel member having a clearance 
formed therein through which an air can flow, and 
an upper layer mounted to cover the upper surface 

55 of the permeable layer and having a permeable 
section formed therein which provides a communi- 
cation between the permeable layer and an exte- 
rior, the lower layer, the permeable layer and the 
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upper layer being disposed toward the front surface 
of the seat, and an introduction passage for con- 
necting the permeable layer with an air discharge 
port of the air discharge mechanism and for intro- 
ducing part of an air which is delivered from the air $ 
discharge mechanism into the permeable layer. 

2. A vehicle seat according to Claim 1 in which the 
upper layer includes a permeable section and a 
non-permeable section formed at given locations to 
thereon. 



16 

cushion member having a given thickness, and the 
permeable section is formed by a meshy fabric 
member. 

10. A vehicle seat according to Claim i in which the 
introduction passage comprises a flexible hose 
which is also extensible/shrinkable, an adapter 
attached to an inlet end of the hose and connected 
to an external air discharge port, and a connector 
mounted on an outlet end of the hose and con- 
nected to an air inlet port formed in the seat. 



3. A vehicle seat according to Claim 2 in which the 
permeable section in the upper layer is formed sub- 
stantially in conformity to an area contacted by a is 
user as a user sits on the seat 

4. A vehicle seat according to Claim 3 in which each of 
the layers is formed in a manner continuous across 

a seating pad and a back rest of the seat, the upper 20 
layer being formed with a non-permeable section of 
a given length across the seating pad and the back 
rest of the seat. 

5. A vehicle seat according to Claim 1 , further com- 2$ 
prising an air regulating valve disposed in the intro- 
duction passage for adjusting the flow rate of the air 
which is introduced. 

6. A vehicle seat according to Claim 4 in which an air 30 
inlet port is disposed forwardly of the seating pad of 
the seat for connection with an outlet end of the 
introduction passage with a non -permeable section 
being disposed in the upper layer adjacent to the 
connection therebetween , 3s 

7. A vehicle seat according to Claim 4 in which an air 
inlet port is defined between the seating pad and 
the back rest of the seat for connection with an out- 
let end of the introduction passage on the rear side *o 
of the seat 

8. A vehicle seat according to Claim 4 or 7 in which a 
non-permeable filler member is held sandwiched 
between the non-permeable section formed in the 45 
upper layer and the lower layer in a region between 

the seating pad and the back rest of the seat to 
define a non-permeable layer substantially at the 
center of the region, with communication paths 
formed on the opposite sides of the non-permeable so 
layer which provide a communication between the 
permeable layer disposed toward the seating pad 
and the permeable layer disposed toward the back 
rest, 

55 

9. A vehicle seat according to Claim 1 in which the 
non-permeable member is formed by a sheet-like 
member, the air channel member is formed by a 



11. A vehicle seat according to Claim 10 in which a 
connector receiver is disposed in the air inlet port to 
receive the connector to thereby permit a relative 
displacement between the connector and the con- 
nector receiver as they are connected together, 
thereby controlling the flow rate of the air which is 
introduced into the permeable layer. 

12. A vehicle seat according to Claim 11 in which the 
connector and the connector receiver are rotatable 
relative to each other so that when they are con- 
nected together, the flow rate of the air which is 
introduced into the permeable layer is controlled in 
accordance with the rotational position of the con- 
nector. 

13. A vehicle seat according to Claim 1 1 or 12 in which 
the connector receivers are provided on both lateral 
sides of a fold between the seating pad and the 
back rest of the seat the connector of the introduc- 
tion passage being connected to one of the connec- 
tor receivers while a plug member which interrupts 
a communication between the inside and the out- 
side of the permeable layer is detachably mounted 
in the other connector receiver. 

14. A vehicle seat according to Claim 1 2 in which when 
the connector is connected with the connector 
receiver, the connector is locked at a given rota- 
tional position. 

15. A vehicle seat according to Claim 12 or 14 in which 
the flow rate of the air into the permeable layer from 
the exterior is controllable in accordance with a 
rotational position of the connector as it is con- 
nected with the connector receiver. 

16. A vehicle seat according to one of Claims 12, i* 
and 15 in which the direction of flow of the air which 
is introduced into the permeable layer can be 
changed in accordance with a rotational position of 
the connector as it is connected with the connector 
receiver. 

17. A vehicle seat according to one of Claims 12 to 1 6 
in which the connector receiver comprises a tubular 
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member including a sleeve of a reduced diameter the air which is delivered from the air discharge 

having slots termed therein which open into the air mechanism into the permeable layer, 

channel member disposed toward the seating pad 
and inlo the air channel member disposed toward 
the back rest of the seat, and a sleeve of an s 
increased diameter which continues from the outer 
periphery of the sleeve of a reduced diameter and 
having a plurality of engaging portions formed at 
given circumferential positions thereon, and in 
which the connector comprises a split sleeve which to 
is fitted into the sleeve of a reduced diameter and is 
then turned, a sleeve-like portion which can be 
received within the sleeve of an increased diameter 
and having a detent which is resiliency engaged by 
one of the engaging portions, and a larger diameter 75 
portion formed on the side of the 6leeve-like portion 
disposed toward the hose and which is adapted to 
be brought into abutment against the sleeve of an 
increased diameter of the connector receiver, the 
arrangement being such that when the connector is go 
connected with the connector receiver, the connec- 
tor is locked at a given circumferential position rela- 
tive to the connector receiver, also preventing the 
connector from being withdrawn from the connector 
receiver. 25 

18. A vehicle seat according to Claim 17 in which the 
larger diameter portion of the connector has an 
indicator which indicates a given circumferential 
position of the connector while the connector 30 
receiver is formed, toward its opening, a reference 
indicator which indicates a rotational position of the 
connector with respect to the connector receiver. 

19. A vehicle seat according to Claim 1 1 in which the 35 
adapter comprises a base having its one end con- 
nected to the hose and having an outwardly enlarg- 
ing air inlet port formed at the other end, and a 
plurality of applied pieces formed along the air inlet 
port and applied around an external air discharge <o 
port to cover it. 

20. A vehicle seat for a vehicle equipped with an air dis- 
charge mechanism, comprising a lower layer 
formed by a non-permeable member, a permeable as 
layer mounted on top of the lower layer and form«J 

by an air channel member having a clearance 
formed therein through which an air can flow, and 
an upper layer mounted to cover the upper surface 
of the permeable layer and formed by a non-perme- so 
able member with a clearance which provides a 
communication between the permeable layer and 
an exterior farmed at a given location thereon, the 
lower layer,the permeable layer and the upper layer 
being disposed toward the front surface of the seat, ss 
and an introduction passage for connecting the per- 
meable layer with an air discharge port of the air 
discharge mechanism and for introducing part of 
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